I. SUPPLEMENTARY FIGURES
Supplementary Figure shows that the deduced band dispersions overlap each other and do not show any periodic modulation.
The above-mentioned experimental facts suggest the following three possibilities for the origin of the hole pocket: (1) a surface-derived state that does not disperse along the surfacenormal direction; (2) a band significantly influenced by the k z -broadening effect that originates from the finite mean-free path of the electrons; and (3) a bulk state with a very small warping of the Fermi surface along k z . We rule out the possibility of significant k zbroadening effect because the k z dependence of a bulk state was clearly observed in our data.
Furthermore, we do not support the possibility of a bulk state with a very small warping of the Fermi surface because bulk-sensitive soft x-ray ARPES 4 and de Haas measurements
5-7
do not detect any cylindrical Fermi surface extending along the entire Γ−Z line.
We also point out that consideration of the hole pocket as a bulk state has an unfavorable drawback when compared with de Hass experiments. Previous de Hass studies report a Fermi-surface sheet with de Hass frequency ∼ 1 × 10 7 Oe (often called as 'branch α') 5,7 , and this branch α yields an extremal k F close to that of the hole pocket. However, because branch α appears nearly spherical, k z independence of the hole pocket is inconsistent with de Hass data; we note that this branch α is observed even in a low field (∼ 3 T), and its frequency is roughly constant up to ∼ 15 T 7 . Previous ARPES work 8 compared the hole pocket only with a branch which appeared above a magnetic field of 21 T 9 and tried to reconcile the inconsistency by the effect of high magnetic field; however, the observation of branch α in a low field suggests that the effect of high magnetic field does not provide a sufficient reconciliation. In contrast, assignment of the hole pocket as a surface-derived state does not give rise to this drawback. In the previous work employing 21-eV photons 2 , a flat feature was observed above the Fermi level while our 19-eV measurements do not support such a feature. The discrepancy might be reconciled by the difference between the excitation photon energies; the feature observed using 21-eV photons might shift upward in energy at the k z position probed by 19-eV photons.
The data recorded using 34-eV photons are qualitatively different from those recorded using 19-eV photons. The intensity map recorded using 34-eV photons in Fig. S3(b) shows an intensity 'wing' in the region of k 110 > 0.25Å −1 together with the signal of the hole pocket.
In addition, the corresponding energy-distribution curves (EDCs) in Fig. S3(c) 
